According to the 2008 Physical Activity Guidelines Advisory Committee Report, the Musculoskeletal Health Subcommittee of the Department of Health and Human Services recommends that physicians should counsel individuals with arthritis to pursue physical activities that are low-to-moderate intensity, not painful, and do not have a high risk of joint injury. A recommendation of 30 minutes of physical activity for 5 days a week is considered appropriate for most individuals with arthritis. 1 Even though physical activity is considered beneficial for reducing pain and improving the health-related quality of life for individuals with arthritis, there is a high prevalence of physical inactivity among this population. 2 One of the reasons for the high prevalence of physical inactivity among this population could be lack of physicians' recommendations for physical activity. Physicians' recommendations act as a catalyst for changes in health behavior related to physical activity. 3, 4 A number of studies in the arthritis literature evaluated individual characteristics associated with physicians' recommendations for physical activity. [5] [6] [7] These studies were consistent in their finding that females, obese, those with some or higher college education, and those with activity limitations were more likely to receive the recommendations. However, results on whether older adults received physicians' recommendations were inconsistent. Some studies reported that older adults were more likely to receive physicians' recommendations compared with middle-aged adults. [5] [6] [7] However, a few other studies in the arthritis literature reported that physicians were less likely to recommend physical activity to older adults. [8] [9] [10] Thus, it was inconclusive whether physicians were recommending physical activity to older adults with arthritis.
The Behavioral Model of Health Services Utilization has been widely used to predict health services utilization. [11] [12] [13] According to the model, we assumed that the receipt of physicians' recommendations for individuals with arthritis would be predicted by predisposing, enabling and need-related factors ( Figure 1) . We used the model to explain the inequitable receipt of physical activity recommendations by older adults compared with middle-aged adults. Physicians tend to recommend physical activity to some of their patients. They recommend physical activity to individuals who are more likely to follow their recommendations. Generally, old age is accompanied by comorbidities, activity limitations, and poor social/emotional support. 14 Hence, physicians may think that older adults might not follow their recommendations for physical activity 5 and may be less likely to recommend physical activity to older adults compared with middle-aged adults. The prevalence of arthritis increases with age. 15 This study included only adults aged 45 years or older. Therefore, the objective of the study was to examine whether older adults (≥ 65 years old) with arthritis were less likely to receive physicians' recommendations for physical activity compared with middle-aged adults (45-64 years old) after controlling for need-related, enabling, and other predisposing factors.
Methods

Study Population and Sample
The study had a retrospective cross-sectional design based on the 2007 Behavioral Risk Factor Surveillance System (BRFSS). The BRFSS is a random-digit dial telephone survey administered by the Centers for Disease Control and Prevention (CDC) for the noninstitutionalized U.S. civilian adult population who are 18 years of age or older. 16 A detailed description of the survey is documented elsewhere. 16 The items from the BRFSS questionnaire were shown to be valid and reliable. [17] [18] [19] [20] [21] The arthritis management module was administered by 19 states in 2007. These 19 states were Alabama, Alaska, Arizona, California, Connecticut, Florida, Georgia, Illinois, Indiana, Iowa, Kentucky, Minnesota, New Mexico, New York, Pennsylvania, Rhode Island, South Carolina, Virginia, and West Virginia. 22 In 2007 BRFSS data, 49,706 respondents reported themselves having physician-diagnosed arthritis. The final sample size included 33,071 respondents who had complete information on the key variables in analysis model ( Figure 2 ). We did not find individuals in our study to be significantly different from those who were excluded on physicians' recommendations for physical activity (Φ < 0.01, P = .86), age (Φ = 0.01, P = .10), and comorbidities (Φ = 0.007, P = .36). However, these 2 groups were different in the proportion of gender (Φ = 0.01, P < .05), the excluded group (n = 16,635) had more females relative to the included group. The Greek letter Φ is the phi-correlation coefficient used to assess the strength of association between nominal variables.
Variables and Measurements
The dependent variable was physicians' recommendations for physical activity. This variable was measured using the item "has a doctor or other health professional ever suggested physical activity or exercise to help your arthritis or joint symptoms." The response to this item was dichotomous (yes/no). The independent variable was age of the individual with arthritis. Age was categorized as middle-aged adults and older adults.
The control variables in the model were: 1) predisposing factors: gender, race (White vs. non-White); education (≤ high school vs. > high school); marital status (married vs. unmarried); employment status (employed vs. unemployed); 2) enabling factors: annual household income (< $50,000 vs. ≥ $50,000); had health insurance (yes vs. no); had personal physician (yes vs. no); had emotional support (yes vs. no); and 3) need-related factors: body mass index (BMI; nonobese-BMI < 30 vs. obese-BMI ≥ 30); had activity limitations (yes vs. no); health status (good vs. poor); and presence of comorbidities (yes vs. no). We computed comorbidities by summing up the responses to diabetes, hypertension, high cholesterol, myocardial infarction, angina/coronary heart disease, stroke, asthma, and depression. All affirmative responses for the above medical conditions were coded as "1," and negative responses were coded as "0," such that comorbidities ranged from 0-8 when summed up. Further, individuals with 1-8 comorbidities were categorized as those who had comorbidities (yes) and individuals with 0 comorbidities were categorized as those with no comorbidities (no). Kaplan and colleagues adopted similar classification in a study on characteristics of physically inactive older adults with arthritis. 23 
Data Analysis
The study was approved by the Institutional Review Board of the University of Alabama at Birmingham (protocol # N090121006). For data management and analyses, we used the Statistical Package for Social Sciences (SPSS) Version 17.0. To analyze the sample characteristics and associations between dependent and independent variables, univariate and bivariate statistical tests were used. Multicollinearity was not observed between the covariates ( Table 1) . The minimum and maximum correlations observed among the covariates were -0.20 and 0.39, respectively.
The bivariate association between individuals' ages and physicians' recommendations for physical activity was analyzed using chi-square. Because the dependent variable was a binary variable, multivariate logistic regression was used to analyze the association between individuals' ages and physicians' recommendations for physical activity controlling for need-related, enabling, and predisposing factors. The results were interpreted as odds ratios. The Hosmer-Lemeshow test was used to assess the goodness of fit of the model. Table 2 depicts the characteristics of the respondents in the study. Of these 33,071 respondents, 44% did not receive any physicians' recommendations for physical activity, 47% were older adults, 65% were females, 15% were non-Whites, 67.4% had an annual income less than $50,000, 83% had personal physician, 36% were obese, 44% had activity limitations, and 86% had comorbidities. The respondents in older and middle-aged groups were significantly different in education (P = .01), employment (P = .04), and activity limitations (P = .01; Table 2) .
Results
Results from the chi-square analysis indicated an association between physicians' recommendations for physical activity and age (Φ = 0.05, P < .001). Results from the multivariate logistic regression were shown in Table 3 . Older respondents were less likely (OR = 0.87; 95% CI, 0.82-0.92) to receive physicians' recommendations for physical activity compared with the middle-aged ones after controlling for need-related, enabling, and other predisposing factors. Among the predisposing factors, all variables (gender, race, education, and marital status) except employment status were significant predictors of physicians' recommendations. The strongest predictors were gender and race. Females were more likely (OR = 1.42; 95% CI, 1.35-1.49) to receive physicians' recommendations compared with males. Non-Whites were more likely (OR = 1.32; 95% CI, 1.24-1.41) to receive physicians' recommendations for physical activity compared with Whites. All of the enabling factors (income, health insurance, personal physician, and emotional support) were significant predictors of physicians' recommendations. The strongest predictors were income and having a personal physician. Respondents with an annual household income of < $50,000 were less likely (OR= 0.89; 95% CI, 0.84-0.95) to receive physicians' recommendations for physical activity compared with those with annual incomes ≥ $50,000. Compared with those who had a personal physician, respondents who did not have one were less likely (OR = 0.88; 95% CI, 0.83-0.93) to receive recommendations for physical activity. Except for health status, all other need-related factors (BMI, activity limitations, and comorbidities) were significant predictors of physicians' recommendations. BMI was the strongest predictor among the need-related factors. Obese respondents were more likely (OR = 1.72; 95% CI, 
Discussion
This study found that older adults were less likely to receive physicians' recommendations for physical activity compared with the adults in the middle-aged group after controlling for need-related, enabling, and other predisposing factors. According to the physical activity guidelines, it is not harmful for individuals with arthritis to participate in low-to-moderate levels of physical activity. 1, 24 Further, there is evidence that individuals with arthritis had relief from pain, improved physical function, and delayed onset of disability by engaging in low-to-moderate level physical activity of approximately 150 minutes per week, which is 5 times per week for 30 minutes per session. 1 Individuals who engage in any amount of physical activity gain some health benefits. 25, 26 Older respondents with comorbidities who could not meet the 150 minutes of physical activity a week are advised to be physically active as their conditions and abilities allow. 26 In addition, according to the American College of Rheumatologists, the nonpharmacological therapy section of the clinical practice guideline (CPG) recommends physical activity for individuals with osteoarthritis and maintains that pharmacological therapy is most effective when combined with the nonpharmacological therapy. 27 Despite the guidelines and evidence in literature, the study found that older adults with arthritis were less likely to receive physicians' recommendations for physical activity compared with the middle-aged adults. This finding was similar to studies that examined the factors associated with physicians' recommendations. 5, 28 A review of Cabana's (1999) work helps us to understand the reasons why physicians do not adhere to CPG and why they hesitate to recommend physical activity to older adults. Cabana and colleagues categorized the barriers to physicians' adherence to CPG into knowledge-attitudeand behavior-related barrier groups. Knowledge-related barriers among physicians include the lack of awareness and familiarity due to a large volume of information in the guidelines, lack of time to go through them, and inaccessibility of guidelines. Attitude-related barriers among physicians include the lack of agreement with guidelines, outcome expectancy, self-efficacy, and inertia of previous practice. Physicians' lack of agreement may be in the interpretation of evidence, applicability to the patient, cost benefits, lack of confidence in the guideline developer, rigidity in application, or not practical. Lack of outcome expectancy occurs when a physician believes that performance of the guideline recommendation will not provide expected outcomes. Lack of self-efficacy occurs when a physician feels that s/he cannot perform the guidelines or it is simply due to lack of motivation or inertia from previous practice. In addition, the external barriers to physicians' adherence to the guideline were patient preferences with guideline recommendations or guideline characteristics, such as the presence of contradictory statements, or environmental factors, such as lack of time, resources, reimbursements, organizational constraints, and perceived increase in malpractice liability. 29 These barriers may play a role in physicians not recommending physical activity to older adults. The additional results from our study reinforced the mounting evidence in literature that females, [5] [6] [7] non-White, 5, 28 unemployed, 30 obese, 31 individuals with activity limitations 6 and comorbidities 28 were more likely to receive physicians' recommendations for physical activity; whereas, adults who were unmarried, 7,28 with low education, 5,7,28 low income, 31 without health insurance, 7,28 without personal physician, 32 and without emotional support 30 were less likely to receive physicians' recommendations for physical activity. We observed that physicians tend to recommend physical activity to respondents with poor medical/health conditions (obese, activity limitations, comorbidities). Further, the 2009 Current Population Survey indicated that majority of older respondents had low income than their middle-aged counterparts. 33 Hence, middle-aged respondents may represent as better clients to physicians due to reimbursement issues and these individuals may receive more time and better quality consultation especially for lifestyle related behavior changes compared with older adults. Previous research has shown that individuals who did not have health insurance and personal physician were less likely to get regular and better care. 7, 28 Because of the lack of accessibility to health care, these individuals may be less likely to receive recommendations for physical activity from physicians. Fontaine and colleagues suggested that physicians recommended physical activity to only those individuals whom they thought might follow their recommendations. 5 Individuals with some sort of social or emotional support were reported to engage in lifestyle behavior changes than those who did not have one. 34 Therefore, one of the reasons why physicians did not recommend physical activity to unmarried individuals and those without any emotional support may be they believed that these individuals might not follow their recommendations.
The study findings are important for individuals with arthritis especially for older adults, healthcare providers, researchers, and health policy makers. This study indicates that despite the physical activity guideline recommendations, there is age bias in physicians' recommendations for physical activity. Hence, the findings imply an issue of poor quality of care provided. We recognize that the retrospective cross-sectional design of our study can assume associations alone and there are a number of other factors that contribute to quality of care besides physicians' recommendations for physical activity. However, results from our study indicate that there is room for improvement related to physical activity counseling by physicians in this population.
Some policy-level interventions at the organizational level to facilitate physicians' recommendations for physical activity are training physicians to comply with CPGs, emphasis on written physician order for physical activity rather than verbal instructions, provision of incentives to physicians who recommend physical activity to their patients, and identify physicians' barriers in adherence to CPGs. At the population level, interventions may include availability of low-cost, centrally located facilities for exercise and providing physical activity/exercise classes and programs focused on older adults.
The study results should be considered in the light of some limitations. The cross-sectional nature of the study does not allow determining causality. Households without telephones and individuals in institutions and the military were not included in the survey. In addition, because the responses were self-reports, social desirability and recall bias in responses were possible. Respondents' physician-diagnosed arthritis were not confirmed through a health professional or medical records. 35 There would be differences in activity limitations among the respondents based on the type of arthritis they have, but the survey did not have information on different types of arthritis. In addition, individuals who reported joint pain/symptoms but were not diagnosed by a physician for arthritis were excluded, thus the study may have underestimated the burden of arthritis. 36 The BRFSS item measured whether the physician recommended physical activity or not, but it did not measure whether the physician recommended 30 minutes of physical activity 5 times a week. Some of the possible confounders for the study were individuals' past exercise behavior, number of visits to the clinic, patient-physician relationship, and contextual variables, such as recreational facilities available, crime in the neighborhood, physical activity habits and physicians' gender, gender, race or age parity between the interacting patients and their physicians. The study examined whether there were any differences between the included (n = 33,071) and the excluded (n = 16,635) groups on the variables of age, gender, and comorbidities to examine any potential bias. We did not observe significant differences in respondents' age and status of comorbidities between these 2 groups. However, these 2 groups were significantly different by gender. Further, the major reason for exclusion of cases from our study was incomplete information on income. Logistic regression was conducted by including the cases with missing values on income as a third category. We did not observe any differences between the model and our study model in terms of magnitude and direction of associations between individuals' ages and physicians' recommendations for physical activity.
Previous research focused on race and gender bias; however, age bias received less attention. To our knowledge, this was the first time a study examined age bias in physicians' recommendations for physical activity in a population of adults with arthritis based on a theoretical framework. The results from this study are generalizable, since they are based on a nationally representative sample of US adults administered by the CDC. 25, 37 Future studies should focus on the association between physicians' recommendations for physical activity and adherence to recommended levels of physical activity, barriers encountered by physicians in recommending physical activity to older adults with arthritis, identify the motivators of physical activity in older adults with arthritis, and identify the factors associated with long-term involvement in physical activity in this population. In addition, studies should analyze the association between physicians' recommendations for physical activity among young-old (65-74 years), middle-old (75-84 years), and old-old adults (85 years or older); and examine ageism in physicians' recommendations for health-promoting behavior.
